Objective. To demonstrate the efficacy and safety of long-term therapy with oxycodone in severe pain of scleroderma skin ulcers.
Introduction
Systemic Sclerosis (SSc) is an autoimmune disease, characterized by progressive fibrosis of the skin and internal organs due to diffuse immune-mediated microangiopathy [1] . Skin ulcers represent one of the most frequent complications of the disease; they are slow-healing ischemic lesions, characterized by severe chronic pain, often resistant to traditional treatments. Moreover, they are frequently complicated by infections, gangrene, and consequent amputation, which severely affect the quality of life of these patients and are responsible for disability. Systemic therapy (i.e., calcium-channel blockers, prostanoids, antiendothelin receptors) may limit the incidence of small ulcers, whereas they are scarcely effective on most severe skin lesions. The pain relief provided by standard therapy (i.e., nonsteroidal anti-inflammatory drugs [NSAIDs], tramadol) is often inadequate or dose limited by side effects.
Moreover, pain control is fundamental for the wound care procedures in SSc patients, increasing treatment adherence and compliance to skin ulcers dressing changes.
Opioids have been defined effective and safe in the treatment of chronic cancer pain [2]; their efficacy was demonstrated even in chronic noncancer pain conditions [3] . However, the use of oral opioids in SSc patients was limited to tramadol [4] . Among opioid analgesics, the oxycodone, derived from alkaloid thebaine, was described as a drug well absorbed orally, with higher bioavailability than morphine [5] .
This open study evaluated the efficacy and safety of oxycodone as supportive therapy in severe pain related to scleroderma skin ulcers.
Patients and Methods
Twenty-nine SSc patients (24 women and 5 men; mean age 52.3 Ϯ 12.9 standard deviation [SD] years), referred to our Rheumatology Unit during 2006, were consecutively included in the study. All patients satisfied the preliminary American College of Rheumatology (ACR) classification criteria for SSc [6] . In all cases, the disease was complicated by long-standing, painful skin ulcers resistant to both NSAIDs and tramadol therapy, at the maximum recommended doses. Pain was classified as severe, according to World Health Organization guidelines in all subjects [7] . The oxycodone chloridrate (Oxycontin® controlled-release tablets; Mundipharma Pharmaceuticals) was taken twice a day to assure 24 hours pain control. At the beginning, the lowest dose of medication (10 mg twice daily) was administered in all cases, and progressively adjusted in order to obtain a complete pain relief. All patients continued systemic (calcium-channel blockers and/or prostanoids) and local (surgical debridement and moist dressing) standard therapies for skin scleroderma ulcers.
Patients have been provided with a diary to record the following symptoms daily: self-evaluation of pain at the same time in the evening, using a visual analog scale (VAS) [8] , eventual use of other analgesics, hours of sleep per night, eventual side effects. Health Assessment Questionnaire-Disability Index (HAQ-DI) [9] was administrated baseline and at the end of treatment, while Pittsburgh Sleep Quality Index (PSQI) questionnaire [10] was administrated baseline, after 1 month, and at the end of the treatment. The latter self-rate questionnaire is an effective tool able to differentiate poor from good sleepers by measuring both quality and quantity of sleep, therefore it was previously used in patients with chronic noncancer pain [11] and fibromyalgia [12] .
Safety of oxycodone was evaluated by patient's records of side effects, while vital signs and laboratory parameter variations were monitored at each monthly visit.
All data were analyzed by paired Student's t-test.
Results
All patients treated with oxycodone experienced a significant reduction of the skin ulcers-related pain. On the whole, mean oxycodone dosage varied from 20 to 40 mg/ day, administered for a period of 7.9 Ϯ 3.2 SD months. After the first month of therapy, pain VAS decreased from 93.8 Ϯ 8.72 to 56.7 Ϯ 10.4 (P < 0.0001), total hours of sleep increased from 3.68 Ϯ 1.28 to 5.27 Ϯ 0.75 (P < 0.0001), while PSQI decreased, from 9.72 Ϯ 3.95 to 3.37 Ϯ 1.04 (P < 0.0001), suggesting a better quality of sleep. Additional analgesic therapy was necessary in 11/29: 6/11 assumed NSAIDs, 2/11 morphine, 3/11 paracetamol plus codeine.
After 3 months of therapy, further clinical improvement was observed: the pain VAS reduced to 42.9 Ϯ 14.9, the mean total hours of sleep per night was 6.10 Ϯ 0.85 and the PSQI 3.37 Ϯ 1.04. Eight patients needed additional therapy: NSAIDs in 5/8 and paracetamol plus codeine in 3/8. The HAQ-DI decreased from 1.1 Ϯ 0.67 (baseline) to 0.46 Ϯ 0.46 at the last patients' evaluation, when complete relief of the pain was obtained and oxycodone was discontinued.
Of interest, with oxycodone treatment the patient's compliance to the local wound management, specially to surgical debridement, markedly improved. In addition, we observed a progressive reduction of patient's analgesic consumption during the ulcer treatments.
No patient experienced severe adverse events related to the treatment, neither physical examination nor laboratory parameter alterations were noticed during the entire period of observation. Mild side effects, namely itch, nausea, and/or dizziness, were referred by 9/29 (31%) patients, while 15 subjects (51.7%) reported constipation after 1 month of treatment. This latter symptom was controlled with psyllium fiber supplementation and, only in some cases, with laxatives.
Finally, no patient presented the abstinence phenomenon after treatment discontinuation.
Discussion
The results of our preliminary study suggested that long-term treatment with oxycodone represent an important approach to the scleroderma skin ulcers, responsible for severe chronic pain and marked reduction of patients' quality of life. In addition, the treatment was well tolerated and permitted a better local management of ulcers, mainly with regards to the surgical debridement.
Adequate pain control is a primary goal in the management of SSc patients complicated by skin ulcers, but standardized analgesic strategies are not available for this condition. Opioids are accepted and used for the treatment of moderate to severe pain in chronic cancer and noncancer pain [2, 3] . This study preliminary evaluated the effect of oxycodone in patients with painful, long-lasting scleroderma skin ulcers, without important side effects.
Oxycodone may represent an ideal analgesic drug for the treatment of nonmalignant chronic pain, frequently observed in several rheumatic diseases, because of the long duration of action, minimal side effects [13] , and reasonable costs.
The usefulness of oxycodone therapy in reducing chronic rheumatic pain with only mild toxicity was firstly demonstrated in 1998 by Steven et al. [14] , and confirmed by Jamison et al. in patients with chronic noncancer back pain [15] . A more recent randomized, controlled trial with oxycodone in patients with osteoarthritis and moderate to severe pain, resistant to standard therapy, demonstrated a significant pain control and improvement of physical activity [16] .
Chronic pain management in scleroderma patients is poorly investigated, even though it is a common symptom, mainly in patients with skin ulcers [17, 18] ; Georges et al. demonstrated that scleroderma digital ulcers may influence both mental and physical component score of SF-36, severely affecting the patient's quality of life, particularly for resistant chronic pain [19] .
The usefulness of analgesic substances applied topically to painful skin lesions complicating different conditions, including scleroderma, has been investigated, namely the use of cream containing benzydamine in patients with pressure sores and a mixture of diamorphine in pressure sores or malignant skin ulcerations [20, 21] . These observations were not confirmed by recent randomized, controlled trial evaluating the effect of topical morphine in chronic skin lesions [22] .
Similarly, in our previous clinical experience topical opioids scarcely affected painful scleroderma skin lesions. Moreover, as the pain from skin ulcers is often resistant to conventional analgesic therapy (NSAIDs, tramadol), an aggressive therapeutic approach is required.
In conclusion, our study suggests that long-term use of oral oxycodone is effective and safe in maintaining analgesia in patients with scleroderma skin ulcers; not secondarily it may be crucial for an adequate local wound care. 
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